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[aa^si mm 

imZi&m 0001 

[XII £81 ft] 2000.11.30 

[ST 9 21 METHOD FOR ACTIVE NOISE CANCELLATION USING INDEPENDENT 

COMPONENT ANALYSIS 

[SSI2J3E] 3-1998-098866-1 
[CH El SI] 

[39] 01^81 

[ CH £1 2! 3 E ] 9-1 998-00047 1 -4 

[5t?|gli^ai] 2000-039220-2 
[CH £121] 

[£9] £512 

[ CH £1 21 3 = ] 9-2000-000220-0 

[Sl?|gJi^S£] 2000-039231-8 
[tt9ft] 

[£9°l ^?S;i] OI^S 

[£!92l Sgfi^l] LEE.Soo Young 

[^2!MSiS] 521015-1023311 

305-701 

[=1*1] KR 
[^9 ft] 

[£9°l ^fiJIl at 81 2! 

[£921 §S2?|] PARK , Hyung Min 

[^EJe^Sjs] 750406-1559716 

305-701 



16-1 



1020000072042 2001/3/ 

[^3] KR 
[mil] XII 425° I ^SOil 9.I&F IS!, ^§IS HI603E2I f?§ 

oil 9.\ m mm&h\ m s^suq. ch e.i 2J 

0\mm (21) CHdl£! 
5512 (oi) 

18 £ 29,000 SI 

[^tliSg] OS 0 SI 

0.2 0 SI 

[^AIS^S] 7 & 333,000 SI 

[tKfll] 362,000 SI 

[ifEA^] §¥§23^13 
[^2° 181,000 SI 
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^>7fl^ 2^ ZL 0)^2) ^3 ^ <U^r ^ ^ ^ 7l^# * 

-§- iKns^ofl sJ-g-sHr 7l#ofl ^rtb ^14. 

7l#^ ^ ^T^l^r ^T^Ji;*} ^ ^^-4 AHfil 2*V ^-Tfl 

5U£r ^ ^ ^ ¥^ ^7l7H ^-g-S^- ^ ^-g" °l-§" 

^^T W ^1^7l# 2*>^ ZL o]A o V^ j7^> ^Tjl 

£ 3 

^17^71, LMS, 3-§- ^^^} 
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^■H ^£ ^-8" °1 -§-*!- ¥^ *)] 71 {METHOD FOR ACTIVE NOISE CANCELLATION 

USING INDEPENDENT COMPONENT ANALYSIS} 

£ l£- Q&^ll ^71^ f2f M-e}\H £^ 

£ 3^ ^ ^ofl *fl7i-& S)^ ^2f7l M-^\£ £^ 

10 : 20 : ^"^-^ 

30 : 1*}^ 40 : 7l§^^ 

50 : ^-^l 60 : ^.^7] 

70 : #^ 
Wll. Wi 2 , W 2 i, W 22 : aj* 

*>7flfe 2^ ZL ^-Tjl^ ^ S-^j ^-S- 
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<i2> £ 11- ^S^Ksignal sourse)(10) *H^-g: 

°1 €*Hfe (noise source) (20) n 0 £ IN < U^^ Q ] ^IJl^r s+n 0 ^r 
^ v -§- aflT^W (primary input) (30)^- 

<13> 2*\ i*} Ajl^sf uf-^ ^-fr f^lH ni * «l7fl ^H, °1 ^Htt 

^l^^lofl tfltt 71^ ^(reference input)(40)* ^^trcf. ^ ni & <q^7] 

(filter)(50)l- 7]^*} no°11 7># 7>^ Z S ^^5]J1 1*> s+n 0 ^ <>1 #^ z 

1- 3^71(60)!- *r#S}°} ^ ^717]^ Aj^efl #^(70) u=s+n 0 ^^Ml 

<14> ^-71^ 7)^9] ^ ^17^71^ -g-( least squares) ^r^H US. 

s<Hl 7}^ 7 r ?r£ u=s+n 0 -zf ^^3) =l ^o] oicf. o] .s.^ <^1H 

^l7l7l^ #^^r ^ is^KE^- 5-^11 ^ (Least Mean Square °}-s}\ LMS) 3-§- 

<15> ^3±7]°) 3]^ ^-§-£- ^ = Si(Widrow-Hoff) LMS trf sn} 

<16> [^*VA1 !] 

<17> ol trfl, a o V 7 ] w ( k )^ k *l*fl c^s)-7l 31^, t^r M-^Nfi^. 
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o] 2 a> ^-7)13 Ip^i °l-§-*Hfr LMS y o V ^€- 3"§- ^Jl&|#o.S a}-^}^ cf. 

[«V^o] 0]=J7 7> <5>^ 71^^ 3ZM|] 
<19> 0}6\} t M. «V^£. # 7 j^. «fl^S>7l fl^r ^O^, a. «V^^ S-Sj^ 71^ 

^ lms ^zi^^on ti]^ ^#<g ^7i ^-g- ^s^- ^ mi ^-g- 

<20> #71 tb ^Sl S-^-g- iM^l-71 ^ 7)^ A># ASM) £ 

<21> 71^21 ^ #-g- ^T^l^Rr ^ej, 2SV<4 ol#^ ^TlH JS.^-g- jl^^ 

#^ 4l3L-i-°l #jr =-^o] sl£^ HHrf-AS*l ^ £3* « 4 s 91^ ^ «■ 
^ 7l^# ^ #-g- ^7l7Hl ^-g-JL-ij- ^ S-^ ^.A^ ol-g-tV ^ ^ ^71 

<22> ol*>, £ ^-^51 ^AHHl cflt!- ^ ^ ^ 3"§-* ^ %^*}^ #Afl 

§1 ^^*>7lS fVcl-. 

<23> £ 2^ ^ £l^°J ^ Sf7l M-E}^£ S^oIji, £ 3£- ^ 

^1 4^- *f|7^ £l^°J ^5>7l M-Hf-fl £^ol4. 

<24> S.^ ^ ^-Mo. nl^oj jg.^ A^o] ^-^-i-^ s.^- a]JtS. ol^^^_ ^. 0 |. 

^IJl ■<0-C*,<0. * a CO. •-. **CO]*>} ojojo] jifll^ ^-sfl i^oL o]^ A-j 
3. ^-^*Vcfjl 7>^*l-7>. 
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<25> oj ufl, ^fl^-i- 7 >^^] ^ -M^. ^JL 

<26> 2] 

x(0=^4 • SCO 

<27> <^7H, 7>^ ^ ^l^l^JI 

<28> 4§=^ ^11 *CO*>,g- o]^-3r>^ ^ AS] ^ 

<29> ZZ-eW, 3*}-^ ^ A]if ^T^, ^ISS}- S7l 

*H7> M-^ ^€ ^-£1- 3£r ^ ^>^1 ^1 #71 nfl^-ofl ^ Als^ 

<so> ^eM, °1» *1-§-*Rr £3 M W# ^7l7> 4^ 

<31> 3] 

<32> o] nfl, sjig W * ^*}7) #n AiS. 7}^ -£3^4. 

^ 7 A^r 2)v]f>}^ ?A°-S- n<£^ 91^ 7Mo]^jl ^ ^ 5>i o.^, oi 

*7ll3 f-7jH ifft]-. 

<33> ZL^ZL, #7fl^ ^-^<>1 371 ^ ofl -?-^>7l nfl^-ofl 30^ -g-^ W 
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<34> 4] 

TIT 9 "/CO 

A W oc [W r ]- l -q>Cu) x^, <pO,CO>=- 



<35> oj7H, P(uj(t))fe ^^>^> <sKr ^ Uj(t)3 SM- -g-i ^ 

(probability density function)!- 2-*>*>fe tiit M-E}\fltf. 

°fl <4€- *1<?!4 ^ ^r^°fl Sl«fl M-^d( convolution)^ IjEflS. 4}<?1 ^ 41 

<37> [^*VA1 5] 

j=i *=o v y 

<38> c^H, Xi (t)^ 4fl>M3 ^ ^]it, SjCOtT N7fl^ ^ M-EHJZL, aij 

<39> -g-^J Als* ^e]^>7l ^sfl £ 2^ ^ 3 ^(feedback) ^^-7) ^at A>-g-^- 

^ °1 *fl, ^ 41JL Ui (t)^ cf^-sf ^ol 3^^- ^ 

<40> [^4)-^ 6] 

<41> o^H, Wij (k)^ ^Hfl^ ^ ^1J> # ^%*\7\ °\^7\ M^W- 

<42> O] ^6\)A] Afl 7 >^ tf€" ^ 7^7> ^7fl*V4. , ^ ^ £^ A}o) 

S] X\# X^O] Tjl^ Wij(O)^ ^]<gol o!^ 7)1^ wn(k), k#0, ZL^JL ^ ^ °J 
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<43> [^*>A1 7] 

A>f,,CO) oc l/w / ,co)-c P C",CO)^,CO, 



d ",CO 

oc -<pC"/CO>"yC'-* , >. <pC"/CO)= P(M — 

<44> 7j|^ Wii(0)^ ^» ^l^S]^ ^i^ol ^rfl7l- 0))olE^ 

3.7]* S^^>JI ( ZL Aj^V *]e£oj ol- 3}^ Wii (k),k*0^r A ^ ^ ^tV^C. 
S. ^3*(whitening)*H #-§-^Rr ^iL^H, 3]^r Wij(k), i#j£r 4 a] 

^ #^ * ( "' (f)) 4 ^€ ^151 uj(t)^ ^Tfl-i- ^9flcf. 

<45> S. 2<HMrr ^ 7H^ °)^^} 3^ 0 J <^3h7] M-E^-vfljl & 

*m ^lfif ^ sj^oj ^3^-71 T^^M ^4 7fl^* ^7>A]^ oJo}o} 7fl ^ 

OJ^S)- #^ 7>^1 S)^<y C^sJ-71 ^ °XJL, O] olo}^ 7l |^ <y # 

^-i- AA M"^^ 5, 4^ 6, <^*H 734 ^-i- A}-g-^ ^ oiq-. 

<46> Uf^^ Aljrofl tfl*H ^-^^ -g-i£ A)Jr^ ^jjflcq A1J:7]. ^ 

^sj-sW q-^q-Tfl 3^1, #3 a}o^ ^4^]* wjiCO)^ ^jl *m ^<go] 

$a^r 31^ wii(k),k^o« osls. ji^sls.^ ^ 

<47 > ^ o]e^*v ^ ^ ^^-i- oi-g-^H ^1-^1 

^ 
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4 ^ ^SL s+n 0 4 2%\ %*\^\ ni^r ^ cfl , s^Kr & 

^ ^ n 0 2Rr 444 a 0 ^-jo.S ^£4^ SZ^jl 7}^ ^ &4. 413:4 ^-g-^ 44" 
#tfl ^oflTfl <H«I«: 444 &4 o]sl^. 7 >3£r 4^# 5Hr4- 

< 49 > s.^ ^ «. «.*} # ol-g-^H 14 "334 4<& 24 4-§-§H all 

4^ 4= &4. 14 <a^£- a}Jl, #^-4 ^ Al^olj7 ( 24 ^«.o] 
^^-olJE.S. S.^ ^£ £~4* 4tb 44°J 4= &4- 

<50> 44 s. 2°fl44 ^-ol 24 44 x x 4 x 2 4^1 ^ A, 24 . 

^ x 2 ^r ZL 44 3. ^IJl ^^-o] #-g- ^^-o)7l nflg-ofl 6 o^ £] ^ oj a} 44 

w 2 i(k)7> 3gjl44 &4. 

<51> £]rto] ^4.7} W21 (k)# 4-§"44 2 7fl4 <^4 #^1- sqtrtol rp.^- 

£ 3^}- 4^-4 >44°J2. 44*i ^ &4. 

<52> [^44 g] 

Ar=0 A:= 1 

IC 

<53> 7]^-^<y ^ #-g- *ll44» 444^" £ 14 £ 3-i: 4^H"-°-^-4 l^V <*%^r % 

^*Hr ^, #-§-4 ^ 4lJ< s+n 0 ^ xi^l, 24 <%n-$r ^*Kr n x -8r x 2 °)} tf-g- 
^-i- *r &4. #3 u^r u x 4 #-§-3r4. 
<54> o] a)}, oi^^ A y 0 }2] 4441- Wii (0)^:# ^Jl 44 4^°1 4^ wjj 

(k), k%01- 0^ Jl^Hr ^-f°fl, 44°J ^44 W 2 l(k)# 4-£44 nfl^-oD 7] 

^4 ^ 4444 #^ ul ^-g-^ 4^44 84 #3 AlSL Ul ^r ¥ <^ X 2 4 
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<55> 9] 

ft— 1 

<56> # 7 ] 4^ 9 ^ ^ *J-o] 7 ]^^ ^ ^ ^flT^HH 2%\ ^2)-7l 

#3 Z°\] ^-§-tb^. ^ ^ £^ S]^oJ ^3^-7] ^ 
Stt 7^ ^ ^7^7]^ ^ A>-g-^ ^ olCf. 

<57> ^ #-g- X\}7)7}3. A>-g-S>7l fl* 4 ^471 Tfl^ flj-^ ^ ^ 

<58> 10] 

a «,co 

ex -q>C"/CO)«yC'-*). q>C"/CO)= — 

<59> o] 0^.7} 7\)^ ^ #-g- ^7^71^ ^£-4 

<60> £ 3<HH£ S- 2*fH4 P^7Mi ^ 7fl5l <^4 ol^-^^l W 

*fl7i» ^ E]^^ <^7l ^^f ojo^ oia^ 7>^1 ^ #-g- ^7^* 

<H*> Sl^ol c^sJ-71 ^ ^A^, o) ojo^ 71]-^ 7> ^i - 

<61> °l#o|H4 ^o] -S- ^ofl s]f o)-%-& ^ $W$<% 
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11 

i*> <^-§- ^*Kr f^iH 2*} <8^*K=- #-§- ^ $ 

3# IH^S S}^ S^-fr ol^V ¥^ ^ ^71^. 
2] 

^ ^JL2] ^71 :§HH*Rr ^* ^8-2.3. *Rr ^ W # 
3] 

#3 ^ wii(0)^ tHr* ^ 

ZL «2JS) Al^> ^o^ol ol^ 7^1^ Wii(k), k*=0^ ^ oj^ Al#3_OS ^Aflg). 
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3 «,(') 



^<«,co> ^ cfs ^ a]s Uj (t)^ &°flfe #31; ^ 



^ -a- ^jls ^ a-*}* <=]-§- ^ ^ ^lTi^. 

#71 P( Ui (t))fe ^^*>JI7> ^ -g-^ Ajjr Ui (t)^ « 
4] 

5] 

^ ^-§" ^S>7l 7^* 0>sfl^ ^Alofl t^A^O.^.*] ^ ^-g-51 

li] 



#71 Wii(0)^ #3 A>ol^ Al ^> ^ojo] 7fl^!-, WjiCk), k^O^r Al^ 



Aw^CO) oc l/w /V CO)-q>C",CO)^,CO, 



a «,co 
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9X^ 31^*, Wij(k), s]^ ^s(-7]^ 3)^* z]-z}- M-^^, 2+ 

3l^r ^ 314^ ^2}-^ £E, t^r S^r^l P( Ui (t))^ ^ 

*V:n*} ^ ^IJ: Ui (t)^ sj-f- ^1- e^Vfe 

^ SH?* ^T^. 

12] 



^^8- 5oJl 5*^, #7] ^ #-g- ^1^7-1^ <a^^oli+ #^#<3] 7fl^# #7M 




7] 
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